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(54) NONAQUEOUS SECONDARY BATTERY 

(57)Abstract: 

PURPOSE: To improve the charge and discharge cycle characteristic of an nonaqueous secondary battery by forming at least 
one of negative electrode active materials from a metal oxide, and forming the current collector of a negative electrode from a 
specified metal or its alloy within a specified thickness range. 

CONSTITUTION: At least one of negative electrode active materials contained in the negative electrode of a secondary battery 
consisting of a positive electrode, the negative electrode and an electrolyte is formed of a metal oxide. The current collector of 
the negative electrode is formed of copper, nickel, titanium alloys thereof, or stainless steel having a thickness of 5-200μ, 
and thermally treated at a temperature of 100-500°C. As preferable metal oxide negative electrode active materials, 
lithium-contained transition metal oxides represented by LieMfOg (M=at least one selected from Ti, V, Cr, Mn, Fe, Co, Ni, 
Wb, Mo, and W; e=0.7-3; f=l or 2; g=l-5.5) which are obtained by baking are given. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



f 

j 



1 of 1 



10/8/03 1:39 PM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the rechargeable battery which improved the charge-and-discharge property and 

raised safety. 

[0002] 

[Description of the Prior Art] As a negative-electrode active material for lithium secondary batteries, although a lithium metal 
and a lithium alloy are typical, if they are used, into charge and discharge, a lithium metal will grow up to be arborescence and 
will carry out internal short-circuit, or the activity of the arborescence metal itself is high, and risk of igniting is entailed. On the 
other hand, it has come to put in practical use occlusion and nature material of a baked carbon which can be emitted for a lithium 
recently. Since conductivity has itself, a lithium metal will deposit on carbonaceous material in the case of a surcharge or 
boosting charge, and the fault of this carbonaceous material will deposit an arborescence metal after all. Although the method of 
lessening the amount of positive active materials and preventing a surcharge is adopted in order to avoid this, since the amount of 
the active material matter is limited, service capacity will be restricted by this method. Moreover, since carbonaceous material 
has comparatively small specific gravity, service capacity will be restricted in a double meaning called a low in the capacity per 
volume. 

[0003] On the other hand, as negative-electrode active materials other than a lithium metal, a lithium alloy, or carbonaceous 
material Occlusion, TiS2, LiTiS2 which can be emitted (U.S. patent 983,476th), a lithium ion LixM 203 (M= transition-metals 
U.S. patent 446,447th) which inserted the lithium electrochemically, The lithium compound of W03 and Fe 203 
(JP.3-1 12070, A), Nb 205 (JP,62-59412,B, JP,2-82447,A) and L10.1V2 05 (21 1,568 JP,63-2 10,028, A, this 63- 21 1,564, this 63- 
JP,1-294,364,A) which were compounded chemically, LiNixCol-x02 (0 <=x<l JP,1-120,765,A), an iron oxide, FeO and Fe 
203, Fe304, cobalt oxide, CoO and Co 203, and Co304 (JP,3-291,862,A) are known. A lithium metal cannot deposit easily due 
to a surcharge or boosting charge, and these negative-electrode active materials have safety higher than carbonaceous material. 
[0004] 

[Problem(s) to be Solved by the Invention] It is known well that the point that using aluminum as a material of the charge 
collector of an electrode is indicated by JP,4-52592,B, JP,52-16204,B, JP,55-69964,A, etc., and on the other hand it was 
excellent in corrosion resistance is suitable as a charge collector. However, when aluminum is used as a charge collector of the 
negative electrode containing the aforementioned negative-electrode active material, it will be alloyed by the current collection 
inside of the body as a lithium metal, without carrying out occlusion of the lithium ion into a negative-electrode active material at 
the time of charge (aluminum-lithium alloy). When repeat charge and discharge were performed, a charge collector will repeat 
the alloying <--> dissolution, as a result, the configuration of a charge collector collapsed, and there was a trouble referred to as 
cutting breaking out finally and becoming defective continuity. 
[0005] 

[Means for Solving the Problem] this invention was attained by the rechargeable battery characterized by the thing of the 
negative-electrode active material contained in this negative electrode which a kind consists of a metallic oxide at least, and the 
charge collector of a negative electrode consists of with a thickness [ 5-200micro ] copper, nickel, titanium, or those alloys about 
the rechargeable battery wMch consists of a positive electrode, a negative electrode, and nonaqueous electrolyte. 
[0006] Although there are(ZnMckeDSn, aluminum, etc. as a desirable metal alloyed with copper although copper or its alloy is 
mentioned^one of the quaIuyo~fthe materials of the negative-electrode charge collector used by this invention, you may add 
Fe, P, Pb/Mnjj(Ti^Cr, Si, As, etc. to others a little. Titanium or its alloy is mentioned as one more of the quality of the materials 
of the negatrve-electrode charge collector used by this invention. Since the oxide film of titanium is stable, to oxidizing quality 
environment, it is completely corrosion resistance and can prevent the dissolution at the time of ****** in this embodiment, or an 
overdischarge. Moreover, in order to improve corrosion resistance further, you may use an alloy with Ta, Pd, Mo, nickel, or Zr. 
As a metal to alloy, there are aluminum, Cr, Sn, Fe, Si, Mn, Cu, V, other Bi, etc. Nickel or its alloy is mentioned as another 
quality of the material of the negative-electrode charge collector used by this invention. The oxide skin of nickel is precise, its 
protective action is large, and since it is excellent also in conductivity, it is desirable as a charge collector of this invention 
negative-electrode active material. The alloy which makes nickel a subject can also be used, for example, an alloy with Cu, Cr, 
Fe, Mo, Si, W, or Ta is desirable. Otherwise, an alloy with aluminum, Nb, Mn, Co, etc. is sufficient. 
[0007] Stainless steel is mentioned as another quality of the material of the negative-electrode charge collector used by this 
invention. Stainless steel is Fe-Cr steel excellent in weatherability and corrosion resistance which contains chromium about 11% 
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or more. This alloy generates a passive-state coat very thin on the front face in the atmosphere, and subsequent corrosion is 
hardly produced. Stainless steel is classified into a martensite system, a ferrite system, austenite, ferrite austenite, and 
semi-austenite according to the metal texture. An austenitic stainless steel belongs to a Fe-Cr-nickel system or a Fe-Cr-Mn 
system, and shows an austenite texture, and it has high intensity and the outstanding ductility in the latus temperature requirement 
ranging from the low temperature to an elevated temperature. It becomes a nonmagnetic perfect austenite texture with the 
solution treatment which quenches from the temperature of about 1000 Centigrade or more, and the outstanding corrosion 
resistance and the maximum ductility are acquired. As desirable composition of the stainless steel used by this invention, 
SUS304 and SUS3 16 of JIS, SUS3 16L, SUS430, etc. are mentioned, for example. It is the austenitic stainless steel which 
contains desirable SUS316 and desirable Mo like SUS316L especially. The content of molybdenum is 1.7 to 4 % of the weight 
6% of the weight in 1.2 7% of the weight from 1 preferably. The content of nickel is 10 to 15 % of the weight 16% of the weight 
in 9 18% of the weight from 8 preferably. The content of chromium is 16 to 19 % of the weight 20% of the weight in 15 26% of 
the weight from 1 1 preferably. When the combination of the content of nickel, chromium, and molybdenum is described in this 
order, they are 10 to 15 % of the weight, 16 to 19 % of the weight, and 1.7 to 4 % of the weight 6% of the weight in 1.2 7% of 
the weight from 1 preferably 9 to 16 % of the weight, and 15 to 20% of the weight 8 to 18 % of the weight, and 1 1 to 26% of the 
weight. 

[0008] By the way, although using molybdenum content steel for JP,2- 174078, A is indicated, this is used as an obturation board 
composition member, and completely differs from the charge collector in this invention. Moreover, this patent uses the metallic 
oxide as a negative-electrode active material, and this is substantially limited to 5 niobium oxides, and the lithium content 
transition-metals oxide obtained by baking of this invention is completely new, and differs from the composition of this invention 
also at this point. 

[0009] What was heat-treated at the temperature of 100 degrees C or more as a means which raises a cycle property again is 
sufficient as the negative-electrode charge collector used by this invention, and the range of desirable heat treatment temperature 
is 100 degrees C - 300 degrees C, and is 150 degrees C - 250 degrees C still more preferably. Although heat treatment time 
changes with kinds of the configuration of an electrode, a size, or thermal treatment equipment, the desirable range is 1 minute - 
24 hours, and is 1 minute - 18 hours still more preferably, moreover, heat treatment ~ a negative electrode - you may carry out 
in the state of the nakedness before painting a mixture, and may carry out in the state of the negative-electrode board after 
painting (sheet) By the way, although using for JP,60-195874,A the stainless steel annealed as a negative-electrode charge 
collector is indicated, annealing (annealing) is heat-treating more than a metaled transition temperature, and since the 
temperature requirement of this invention is below transition temperature, they completely differ. 

[0010] With the charge collector stated by this invention, it can use also as the base material of an electrode, and a lead terminal. 
As a configuration of the charge collector in the case of using as a base material of an electrode, the shape of the shape of the 
shape of a foil and an expanded metal and a punching metal, the shape of a foaming metal, and **** are desirable, and is a 
foil-like most preferably. In order that the thickness of the charge collector used for this invention may raise the fill of an active 
material, the thinner one is good and 5micro-10micro - lOOmicro 200micro are specifically 10micro-50micro most preferably 
desirable still more preferably. When the charge collector used for this invention is a continuum like a foil, a front face is 
processed physically or chemically, surface roughness may be changed or the thickness of an oxide skin may be adjusted, and a 
conductive paint film may be given or you may coat with silver, gold, TiC, TiN, etc. 

[001 1] It is aluminum preferably [ using aluminum, titanium, nickel or those alloys, or stainless steel as the quality of the 
material of the charge collector of a positive electrode ], and most preferably. Moreover, the thing same as a configuration of a 
positive-electrode charge collector as a negative-electrode charge collector can be used, and a foil-like thing is the most 
desirable. 

[0012] As a desirable metallic-oxide negative-electrode active material used by this invention, it is the lithium content 
transition-metals oxide obtained by baking. As a desirable lithium content transition-metals oxide negative-electrode active 
material used by this invention, LieMfOg (at least one sort chosen from M=Ti, and V, Cr, Mn, Fe, Co, nickel, Nb, Mo and W 
here), e=0.7-3, f= 1 or 2, and g=l-5.5 are raised. As a desirable lithium content transition-metals oxide negative-electrode active 
material, LieMfOg (at least one sort chosen from M=V, and Mn, Fe, Co and nickel here), e=0.7-3, f= 1 or 2, and g=l-5.5 are 
raised rather than it is used by this invention. As an especially desirable lithium content transition-metals oxide 
negative-electrode active material used by this invention, LipCoqVl-qOr (it is p=0.7-3, q=0-l, and r=1.2-5.5 here) is raised. As 
most desirable lithium content transition-metals oxide negative-electrode active material used by this invention, LipCoqVl-qOr 
(it is p=0.8-2.5, q= 0.02 to 0.98, and r=l. 3-4.5 here) is raised. As further most desirable lithium content transition-metals oxide 
negative-electrode active material used by this invention, LipCogVl-qOr (it is p=0.8-2.5, q= 0.1 to 0.9, and r= 1.3-4. 5 here) is 
raised. 

[0013] The positive active material used by this invention has a desirable lithium content transition-metals oxide. As a desirable 
lithium content transition-metals oxide positive active material used by this invention, an oxide including the lithium content Ti, 
V, Cr, Mn, Fe, Co, nickel, Cu, Nb, Mo, and W is raised as an oxide including the lithium content Ti, V, Cr, Mn, Fe, Co, nickel, 
Cu, Mo, and W, and a lithium content transition-metals oxide negative-electrode active material. As a desirable lithium content 
transition-metals oxide positive active material, LixMyOz (at least one sort chosen from M=Ti, and V, Cr, Mn, Fe, Co, nickel, 
Mo and W here), x=0.6-2.1, y= 1 or 2, and z=1.5-5 are raised rather than it is used by this invention. As an especially desirable 
lithium content transition-metals oxide positive active material used by this invention, LixMyOz (at least one sort chosen from 
M=V, and Mn, Fe, Co and nickel here), x=0.6-2.1, y= 1 or 2, and z= 1.5-5 are raised. As most desirable lithium content 
transition-metals oxide positive active material used by this invention, LixCo02, LixCoaNil-a02, LixMn 204, and 
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LixCobVl-bOz (it is x=0.7-1.1.04, a= 0.1 to 0.9, b= 0.9 to 0.98, and z=2.02-2.3 here) are raised. 

[0014] The positive active material of this invention can be obtained by the method of inserting a lithium in the method of 
inserting a lithium in a transition-metals oxide chemically, or a transition-metals oxide electrochemically, or the method of 
calcinating a lithium compound and a transition-metals compound. The method of acquiring by making a lithium metal, a lithium 
alloy, and a butyl lithium and a transition-metals oxide react to the transition-metals oxide in the positive active material of this 
invention as a method of inserting a lithium chemically is desirable. As for the positive active material of this invention, it is 
desirable to obtain by the method of calcinating a lithium compound and a transition-metals compound. The positive active 
material and negative-electrode active material of this invention can be obtained by calcinating the mixture of the lithium 
compound indicated below and a transition-metals compound. For example, as a lithium compound, an oxygen compound, and 
an oxygen-acid salt and a halogenide are raised. As a transition-metals compound, the transition-metals oxide of divalent - 6 **, 
this transition-metals salt, and this transition-metals complex salt are used. As a desirable lithium compound used by this 
invention, a lithium hydroxide, a lithium carbonate, a lithium nitrate, lithium sulfate, a sulfurous-acid lithium, a phosphoric acid 
lithium, a tetraboric acid lithium, a chloric-acid lithium, a lithium perchlorate, a thiocyanic-acid lithium, a formic acid lithium, an 
acetic-acid lithium, an oxalic acid lithium, a lithium citrate, a lactic-acid lithium, a tartaric-acid lithium, a pyruvic-acid lithium, a 
trifluoromethane sulfonic-acid lithium, a 4 boron acid lithium, a 6 fluoridation phosphoric acid lithium, a lithium fluoride, a 
lithium chloride, a lithium bromide, and a lithium iodide be 

[0015] As a desirable transition-metals compound used by this invention Ti02, a fluoridation titanium lithium, titanium oxide 
acetylacetonato, A titanium tetrachloride, 4 iodation titanium, a titanous-oxalate lithium, VOd (d=2-2.5), The lithium compound 
of VOd, hydroxylation vanadium, ammonium metavanadate, An ortho ammonium vanadate, ammonium pyrovanadate, an oxo 
vanadium sulfate, A vanadium trichloride oxide, a vanadium tetrachloride, a chromic-acid lithium, an ammonium chromate, 
Chromic-acid cobalt, chromium acetylacetonato, Mn02 and Mn 203, manganese hydroxide, Manganese carbonate, manganese 
nitrate, a manganese sulfate, manganese-sulfate ammonium, A manganous sulfite, phosphoric acid manganese, way acid 
manganese, chloric-acid manganese, Perchloric acid manganese, thiocyanic-acid manganese, formic acid manganese, manganese 
acetate, A manganese oxalate, a manganese citrate, a manganese lactate, tartaric-acid manganese, stearin acid manganese, a 
manganese fluoride, a manganese chloride, and bromination — manganese — Iodation manganese, manganese acetylacetonato, an 
iron oxide (2 trivalent), A tri-iron tetraoxide, an iron hydroxide (2 trivalent), ferric chloride (2 trivalent), iron bromide (2 
trivalent), Iodation iron (2 trivalent), an iron sulfate (2 trivalent), an ammonium iron sulfate (2 trivalent), Iron nitrate (2 trivalent) 
phosphoric acid iron (2 trivalent), perchloric acid iron, chloric-acid iron, iron acetate (2 trivalent), Iron citrate (2 trivalent), iron 
citrate ammonium (2 trivalent), oxalic acid iron (2 trivalent), Oxalic acid iron ammonium (2 trivalent), Co 203, Co304, 
LiCo02, cobalt carbonate, A cobalt sulfate, a cobalt nitrate, sulfurous-acid cobalt, perchloric acid cobalt, Thiocyanic-acid cobalt, 
oxalic acid cobalt, a cobaltous acetate, fluoridation cobalt, a cobalt chloride, a cobalt bromide, iodation cobalt, hexa ammine 
cobalt complex salt (as a salt) A sulfuric acid, a nitric acid, perchloric acid, a thiocyanic acid, oxalic acid, an acetic acid, a 
fluorine, chlorine, a bromine, An iodine, nickel oxide, nickel hydroxide, nickel carbonate, a nickel sulfate, Nickel nitrate, 
fluoridation nickel, a nickel chloride, nickel bromide, iodation nickel, A nickel formate, a nickel acetate, nickel acetylacetonato, 
a copper oxide ( 1 divalent), Copper hydroxide, a copper sulfate, a copper nitrate, phosphoric acid copper, fluoridation copper, a 
copper chloride, ammonium-chloride copper, A copper bromide, iodation copper, formic acid copper, copper acetate, oxalic acid 
copper, citric acid copper, oxysalt-ized niobium, 5 chlorination niobium, 5 iodation niobium, 1 niobium oxide, diacid-ized 
niobium, 3 niobium oxides, 5 niobium oxides, oxalic acid niobium, a niobium methoxide, niobium ethoxide, Niobium pro 
POKISODO, niobium butoxide, a lithium niobate, Mo03 and Mo02, LiMo 204, a molybdenum pentachloride, An ammonium 
molybdate, a lithium molybdate, molybdo ammonium phosphate, molybdenum-oxide acetylacetonato, W03, a tungstic acid, 
tungstic-acid ammonium, and wolframophosphoric-acid ammonium are raised. 

[0016] As an especially desirable transition-metals compound used by this invention Ti02, a titanous-oxalate lithium, the lithium 
compound of VOd (d=2-2.5) and VOd, Ammonium metavanadate, Mn02 and Mn 203, manganese hydroxide, Manganese 
carbonate, manganese nitrate, manganese-sulfate ammonium, manganese acetate, A manganese oxalate, a manganese citrate, an 
iron oxide (2 trivalent), a tri-iron tetraoxide, An iron hydroxide (2 trivalent), iron acetate (2 trivalent), iron citrate (2 trivalent), 
Iron citrate ammonium (2 trivalent), oxalic acid iron (2 trivalent), oxalic acid iron ammonium (2 trivalent), Co 203, Co304, 
LiCo02, cobalt carbonate, oxalic acid cobalt, A cobaltous acetate, nickel oxide, nickel hydroxide, nickel carbonate, a nickel 
sulfate, nickel nitrate, a nickel acetate, a copper oxide (1 divalent), copper hydroxide, copper acetate, oxalic acid copper, citric 
acid copper, Mo03 and Mo02, LiMo204, and W03 are raised. As a combination of an especially desirable lithium compound 
and a transition-metals compound used by this invention A lithium hydroxide, a lithium carbonate, and the lithium compound of 
VOd (d=2-2.5) and VOd, Ammonium metavanadate, Mn02 and Mn 203, manganese hydroxide, Manganese carbonate, 
manganese nitrate, an iron oxide (2 trivalent), a tri-iron tetraoxide, iron-hydroxide (2 trivalent) iron acetate (2 trivalent), Iron 
citrate (2 trivalent), iron citrate ammonium (2 trivalent), oxalic acid iron (2 trivalent), Oxalic acid iron ammonium (2 trivalent), 
Co 203, Co304, LiCo02, cobalt carbonate, A cobalt sulfate, a cobalt nitrate, nickel oxide, nickel hydroxide, nickel carbonate, a 
nickel sulfate, nickel nitrate, a nickel acetate, a copper oxide (1 divalent), Mo03 and Mo02, LiMo204, and W03 are raised. 
[0017] Baking used by this invention can be performed also in air or inert gas (nitrogen gas, argon gas). 250-2000 degrees C of 
burning temperature are desirable, and its 350-1500 degrees C are [ that what is necessary is just the temperature which the 
compound used by invention decomposes and fuses ] especially desirable. The chemical formula of the compound which was 
calcinated by the method of this invention and obtained was computed from the weight difference of the fine particles before and 
behind baking as inductively-coupled-plasma (ICP) emission spectrochemical analysis and a shortcut method as a measuring 
method. Although the crystalline substance of the oxide used by this invention may also be amorphous, the crystalline-substance 
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compound is more desirable. Even if it expresses the solid state here in which is told that it is amorphous also with amorphism 
and a crystal lattice (atomic periodic array) is hardly accepted or there is an atomic periodic array to some extent in addition to 
this, the solid state which does not give the X diffraction image carried out clearly is said. Each the positive active material of a 
transition-metals oxide and the negative-electrode active material of a transition-metals oxide which are used by this invention 
are considered to be occlusion and the compound which can be emitted in a lithium ion. 

[0018] As a negative-electrode active material which can be combined and can be used for this invention a lithium metal and a 
lithium alloy (aluminum-Mn (U.S. ****** 4,820,599) aluminum --) aluminum-Mg (JP,57-98977,A), aluminum-Sn 
(JP,63-6,742,A), aluminum-In, aluminum-Cd (JP, 1-144,573, A), etc. a lithium ion, or a lithium metal Occlusion, the nature 
compound of a baked carbon which can be emitted (For example) JP,58-209,864,A -- said --61-214,417 said -- 62-88,269 -- 
said -- 62-216,170 -- said -- 63-13,282 -- said -- 63-24,555 -- said -- 63-121,247 -- said -- 63-121,257 -- said -- 63-155,568 -- 
said-- 63-276,873 -- said -- 63-314,821 and JP,1 -204,36 1,A -- said -- 1-221,859-- said -- 1-274,360 etc. is raised 
[0019] an electrode — an electric conduction agent, a binder, a filler, etc. can be added to a mixture In the constituted cell, if an 
electric conduction agent is an electronic conductivity material which does not cause a chemical change, it is good anything. 
Usually, conductive material, such as natural graphites (a flaky graphite, a scale-like graphite, earthy graphite, etc.), an artificial 
graphite, carbon black, acetylene black, KETCHIEN black, carbon fiber metallurgy group powder (copper, nickel, aluminum, 
silver (JP,63-148,554,A), etc.), a metal fiber, or a polyphenylene derivative (JP,59-20,971,A), can be included as one sort or 
such mixture. Although especially the addition of the electrical conducting material is not limited, its 1 - 50 % of the weight is 
especially desirable, and its 2 - 30 % of the weight is desirable. In a binder, usually Starch, polyvinyl alcohol, a carboxymethyl 
cellulose, Hydroxypropylcellulose, a regenerated cellulose, a diacetyl cellulose, Polyvinyl chloride, a polyvinyl pyrrolidone, a 
tetrafluoroethylene, A polyvinylidene-fluoride, polyethylene, polypropylene, and ethylene-propylene-diene monomer (EPDM), 
Polysaccharide, such as sulfonation EPDM, styrene butadiene rubber, poly swine JIEN, a fluororubber, and a polyethylene 
oxide, thermoplastics, the polymer that has rubber elasticity are used as one sort or such mixture. For example, it is desirable to, 
add a compound like an isocyanate machine for example, and to make the functional group deactivate like polysaccharide with a 
lithium and the compound containing a functional group which reacts. Especially the addition of the binder is limited, a bur and 
its 1 - 50 % of the weight are especially desirable, and its 2 - 30 % of the weight is desirable. In the constituted cell, a filler can 
be used anything, if it is the fibrous material which does not cause a chemical change. Usually, fiber, such as olefin system 
polymer, such as polypropylene and polyethylene, glass, and carbon, is used. 

[0020] As an electrolyte, as an organic solvent, propylene carbonate, ethylene carbonate, Butylene carbonate, dimethyl 
carbonate, diethyl carbonate, Gamma-butyrolactone, 1 , 2-dimethoxyethane, a tetrahydrofuran, 2-methyl tetrahydrofuran, a 
dimethyl sulfoxide, 1, 3-dioxolane, A formamide, a dimethylformamide, a dioxolane, an acetonitrile, A nitromethane, methyl 
formate, methyl acetate, trialkyl phosphate (JP,60-23,973,A), Trimethoxy methane (JP,61-4,170,A), a dioxolane derivative 
(JP,62-15,771,A, this 62- 22,372, this 62- 108,474), A sulfolane (JP,62-31,959,A), 3-methyl-2-oxazolidinone (JP,62-44,961,A), 
A propylene carbonate derivative (JP,62-290,069,A, this 62- 290,071), A tetrahydrofuran derivative (JP,63-63,872,A), ethyl 
ether (JP,63-62,166,A), 1, the lithium salt which melts into the solvent which mixed at least one or more sorts of the non-proton 
nature organic solvent of 3-propane sultone (JP,63-102,173,A) ****, and its solvent, For example, C104-, BF6-, PF6-, CF3 
S03-, CF3 C02-, AsF6-, SbF6-, and B10C110- (JP,57-74,974,A), 2 C104- (JP,57-74,977,A), (1, 2-dimethoxyethane) A 
low-grade aliphatic carboxylate (JP,60-41,773,A) and A1C14-, It consists of more than kinds, such as C1-, Br-, I- 
(JP,60-247,265,A), a chloro borane compound (JP,61-165,957,A), and a 4 phenyl boric acid (JP,61-214,376,A). Especially, they 
are LiCF3 S03, LiC104, and LiBF4 to the mixed liquor of propylene carbonate, 1 and 2-dimethoxyethane, or diethyl carbonate. 
Or LiPF6 The included electrolyte is typical, although especially the addition of these electrolytes is not limited — the amount of 
a positive active material or a negative-electrode active material -- **** for initial complements ~ things are made Although 
especially the concentration of a supporting electrolyte is not limited, its 0.2-3 mols per 11. of electrolytes are desirable. 
[0021] Moreover, the following solid electrolytes can also be used besides the electrolytic solution. It is divided into an 
inorganic solid electrolyte and an organic solid electrolyte as a solid electrolyte. The nitride of Li, the halogenide, the 
oxygen-acid salt, etc. are well known by the inorganic solid electrolyte. Especially, Li3 N, Lil, Li5 NI2, Li3 N-Lil-LiOH, 
LiSi04, LiSi04-LiI-LiOH (JP,49-81,899,A), xLi3 P04-(l-x) Li4 Si04 (JP,58-60,866,A), Li2 SiS3 (JP,60-501,731,A), a 
phosphorus-sulfide compound (JP, 62-82, 665,A), etc. are effective. The polymer in which a polyethylene-oxide derivative 
contains this derivative in an organic solid electrolyte (JP,63-135,447,A), The polymer containing a polypropylene oxide 
derivative or this derivative, the polymer containing an ionic dissociation machine (JP, 62-254, 302,A, this 62- 254,303, this 63- 
193,954), the mixture (the U.S. patent 4,792,504th -- said -- 4,830,939 and JP,62-22,375,A -- said -- 62-22,376 -- said -- 
63-22,375 -- said — 63-22,776 and JP, 1-95,1 17,A) of the polymer containing an ionic dissociation machine, and the 
above-mentioned non-proton nature electrolytic solution — Phosphoric ester polymer (JP,6 1-256,5 73, A) is effective. 
Furthermore, there is also the method of adding a polyacrylonitrile to the electrolytic solution (JP, 62-278, 774,A). Moreover, how 
(JP, 60- 1,768, A) to use inorganic and an organic solid electrolyte together is also learned. 

[0022] Ion transmittance of a separator is large and it is an insulating thin film with a predetermined mechanical strength. The 
sheet and nonwoven fabric which were built with olefin system polymer, a glass fiber, or polyethylene, such as 
organic-solvent-proof nature and hydrophobic shell polypropylene, etc. are used. The range for which the aperture of a separator 
is generally used as an object for cells is used. For example, 0.01-10 micrometers It is used. The range for which the thickness of 
separator is generally used as an object for cells is used. For example, 5-300 micrometers It is used. 
[0023] Moreover, adding to the electrolyte of the compound shown below in order to improve electric discharge and a 
charge-and-discharge property is known. For example, a pyridine (JP,49-108,525,A), a triethyl force fight (JP,47-4,376,A), A 
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triethanolamine (JP,52-72,425,A), cyclic ether (JP,57-152,684,A), Ethylenediamine (JP,58-87,777,A), n-glyme 
(JP,58-87,778,A), Hexalin acid TORIAMIDO (JP,58-87,779,A), a nitrobenzene derivative (JP,58-2 14,281, A), Sulfur 
(JP,59-8,280,A), a quinonimine dye (JP,59-68,1 84,A), N-substitution oxazolidinone and N and N'-substitution imidazolidinone 
(JP,59-154,778,A), Ethylene glycol dialkyl ether (JP,59-205,167,A), Quarternary ammonium salt (JP,60-30,065,A), a 
polyethylene glycol (JP,60-41,773,A), A pyrrole (JP,60-79,677,A), a 2-methoxyethanol (JP,60-89,075,A), A1C13 
(JP,61-88,466,A), the monomer of a conductive polymer electrode active material (JP,61-161,673,A), Triethylene phosphonic 
amide (JP,6 1-208,758, A), trialkylphosphine (JP,62-80,976,A), A morpholine (JP,62-80,977,A), an aryl compound with a 
carbonyl group (JP,62-86,673,A), Hexamethylphosphoric triamide and 4-alkyl morpholine (JP,62-217,575,A), The bicyclic third 
class amine (JP,62-217,578,A), oil (JP,62-287,580,A), the fourth class phosphonium salt (JP,63-121,268,A), the third class 
sulfonium salt (JP,63-121,269,A), etc. are mentioned. 

[0024] Moreover, in order to make the electrolytic solution into incombustibility, a ** halogen solvent, for example, a carbon 
tetrachloride, and a 3 fluoridation ethylene chloride can be included in the electrolytic solution. In order to give fitness to 
(JP,48-36,632,A) and elevated-temperature preservation, carbon dioxide gas can be included in the electrolytic solution. 
(JP,59-134,567,A) The electrolytic solution or an electrolyte can be included in a positive active material or a negative-electrode 
active material again. For example, addition (JP,57-124,870,A) of the aforementioned ion conductivity polymer, or the 
nitromethane (JP,48-36,633,A) and the electrolytic solution is known. Moreover, the front face of a positive active material can 
be reformed. For example, the front face of a metallic oxide is processed by the esterification agent (JP,55-163,779,A), or 
processing by the chelating agent by processing (JP,55-163,780,A), the conductive polymer (JP,58-163,188,A, this 59- 14,274), 
the polyethylene oxide, etc. (JP,60-97,561,A) is mentioned. Moreover, the front face of a negative-electrode active material can 
also be reformed. For example, processing by LiCl (JP,58-142,771,A) which prepares ion conductivity polymer and a 
polyacethylene layer (JP,58-1 1 1,276,A), ethylene carbonate (JP,59-31,573,A), etc. is mentioned. 
[0025] 

[Example] Although an example is given to below and this invention is explained in more detail, unless the main point of this 
invention is exceeded, it is not limited to the following examples. 

[0026] The example 1 negative-electrode active materials a, b, and c were compounded by the following methods. 

a. Li2 C03, CoO, and V2 05 It mixed and calcinated at 750 degrees C among air. 

b. LiOH-H2 O, CoO, and V2 05 It mixed and calcinated at 650 degrees C among air. 

c. It is CoO and V2 05 to the beginning. It calcinates at 800 degrees C among mixture and air, and, next, is Li2 C03 to this 
baking object. And V2 05 It mixed and calcinated at 650 degrees C among air. 

although synthesis methods differ in the above negative-electrode active material - composition - all ~ LiCoV04 it was . 

d. Li2 C03 and NH4 C03 And NiC03 and 2nickel2 (OH) It mixes, it calcinates at 800 degrees C among air, and is 
LiO.75 VNi04. It obtained. 

e. LiOH and NH4 V03 It reaches (NH4), 2 TiO(C2 H4)2 and 2H2 O ** are mixed, and it calcinates at 800 degrees C among air, 
and is LiVTi04. It obtained. 

[0027] Graphite was mixed with acetylene black as the above each negative-electrode active material and electric conduction 
agent at a rate of 87 weight sections, 5 weight sections, and 5 weight sections, respectively, and it applied to both sides of the 
charge collector (the shape of a foil) of this invention, after adding and kneading N-methyl pyrrolidone solution of the 
polyvinylidene fluoride of 3 weight sections by the solid content as a binder further. The above-mentioned application object is 
pressed with the roller-press machine after dryness, and it is a band-like negative-electrode sheet (1). It created, the thickness 
after compression molding of a negative-electrode sheet - 150 micrometers it was . Furthermore, after carrying out spot welding 
of the lead board to the edge of a negative-electrode sheet, many things were heat-treated with temperature for 2 hours in dry air 
of -40 degrees C or less of dew-points. The combination of the active material of this invention, a charge collector, and heat 
treatment conditions and the result of evaluation were shown in Table 1 . 

[0028] It is LiCo02 as a positive active material. Graphite was mixed with acetylene black at a rate of 4 weight sections and 6 
weight sections as 87 weight sections and an electric conduction agent, respectively, and the slurry which added and kneaded the 
polyvinylidene-fluoride 3 weight section in the form of N-methyl pyrrolidone solution as a binder further was applied to both 
sides of an aluminum foil charge collector with a thickness of 20micro. An application object is pressed with the roller-press 
machine after dryness, and it is 250 micrometers in thickness. Positive-electrode sheet (2) It created. After carrying out spot 
welding of the lead board to the edge of a positive-electrode sheet, it heat-treated at 250 degrees C for 2 hours in dry air of -40 
degrees C or less of dew-points. 

[0029] The above-mentioned negative electrode (1) Fine porosity polypropylene nature separator (3) and the above-mentioned 
positive electrode (2) And separator (3) The laminating was carried out in order and this was wound in the shape of a whorl. Iron 
closed-end cylindrical cell can which serves this winding object as a negative-electrode terminal and which performed nickel 
plating (4) It contained. Furthermore, one the /liter and mol of LiBF(s)4 (propylene carbonate, and 1, the amount mixed liquor of 
isochores of 2-dimethoxyethane) were poured in into the cell can as an electrolyte, cell lid (5) which has a positive-electrode 
terminal Gasket (6) minding -- the cylindrical cell was created in total In addition, positive-electrode terminal (5) 
Positive-electrode sheet (2) Cell can (4) Negative-electrode sheet (1) It connected by the lead terminal beforehand. The cross 
section of a cylindrical cell was shown in drawing 1 . In addition, 7 is a relief valve. 

[0030] The charge-and-discharge property of the cell created by the above method was evaluated. In 22 degrees C, 
constant-current charge and discharge were first repeated by 200mA between charge final- voltage 4.1V and 
discharge-final-voltage 1.8 V. The number of times of a repeat when becoming 60% of service capacity to initial service capacity 
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(cycle property) was evaluated as a charge-and-discharge property. The result and initial service capacity, and operating potential 

were shown in Table 1 . 

[0031] 
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[0033] 

[Effect of the Invention] The cell using the negative-electrode charge collector of this invention which consists of copper, nickel, 
titanium, those alloys, or stainless steel is excellent in the charge-and-discharge cycle property so that clearly from the result of 
Table 1 . To it, as a negative-electrode charge collector, usage or heat treatment is less than 100 degrees C, or the 
charge-and-discharge cycle property of the cell of the example of comparison with larger thickness than 200micro is remarkably 
inferior in aluminum. 



[Translation done.] 
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V, Cr. Mn. Fe. Co. Ni. Cu. Nb. M 

LTte, Li«My0 2 (;itM = Ti, V. Cr, M 
n, Fe, Co, Ni, Mo, VJfrkMlftLh'JrtcK t 
hlM) . x=0. 6-2. 1. y=lS>£Ui2. z 
= 1 . 5-5 ) tffctfWl* . *8fflVm^tl& t < 

LixMyOz (ZZX'M = V. Mn. Fe, C 
o, N ii]^m\iflh^tP< ti> IS) , x = 0. 6- 
2. 1, y=l&SUi2, z = l. 5-5)* { J>(fA, 

fMJSBg-fKffivS«i; LTt±, LixCo0 2 . Li 
iCoaN ii-aC-2, LixMmCu, LixCobVi-bO 
z dtx = 0. 7-1. 1. 04. a = 0. 1- 
0. 9, b = 0. 9 — 0. 98. z = 2. 02 — 2. 

3 ) vmhixi. 

[0014] #»»oiEffiS«i»i. mz&m&itmz 
U ?"7 Ai^H=7'f-/l. 'J A t W&&BS8fflb t£K 

&mit£Wcr>M-£mnm-t&z tizx vmzttfx- 
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ig'Jf-^A. «'Jif->A. fiEK'Jf-^A. ffigEK'J^- 

f-»7A. SK'Jf-^A. iillg'J^A. ^xylgiJ^ 1 ? 
A. ILI^'J^a. ffSig'Jf-^A. tvi^t'yggy^ 
A. MJ^/l^n^yx^tfylgy^A. 0(5-5* 

[0015] *»HB-cffl^^sffi Lv^fPASMk^ 
fljfcUCll. Tio 2 . -M^yy^A. iKkf-* 

y. igffiH-^yy^A, VOd (d=2-2. 5) . 
VOdCO'Jf-^A-ft-^tl. ^SHLa'^^A, 

v-'yiSry^-^A, ^w^^'yiSryt-^A. 
toA'^ylgry^^A. ^dfygilgA'^^A. 

^^^ZJa-fbA'^v^A. HtfiftA^vV7A, ^DAl 
';^->A, ^nAi7^-W, ^nAignA^K 
20 ^aAT-feW-feht-h. Mn02. Mn20s, 7k 

ISftvy^y, MlSvy^'y. Ki§vy 

it-?y^>, f-^v-rylg-ey^'y. HSigvy^'y. p 
IS-ry^y, ?Hig-7y^>, ?x.vwcTy*fy. ?LSr? 
y^'y, S^Kvy^y, xrryyiSvy^'y, 
-?y#y, taft-ry^'y, mft^y^'y. SHhvy^ 
y, vytfyr-fc^T-bh-f-K ISfk^ (2, 3 

«> , HHKft*. (2. 3iB) . mm. 

30 (2. 3ffl) . mm (2. 3fffi) . ^ftft (2. 3 
ID , ffiSHR (2. 3«) . SS^ry^-^A (2. 

3«) . ffi®^ (2, 3ffl) MBSI^ (2. 3fi) . 

mmssk. mmm (2, 3(e) , <i.ABg^ 

(2. 3«) . <i^ig^Ty^-'>A (2, 3tt) , 

(2, 3(1) , lifig^Ty^-^A (2,3 
Iffi) . C02O3, C03O4. L i C0O2. 
K efEBgn^sVuh, igi§r?AVH>, WlIS^aVI/H, )g 
^mm^^lW. xTyl§3A;H>, «iSr?A;|/ 
h. M^AVl/h. »-ft3A>h. JS-fcaM'/l/K *ft 

(lit LT. WBi, liS. iila^lS. f-5t>-Tyi!. « 
ig. »i8. m) . IMt-y^. 

^t--y^K K@S--y^. tSK-'y^/K 
•y^. m\L~-/^)V, i&it-'v'ril'. JUL-'/^/k 
^ft~ /^r;U, jglg- ■7^;L-. m&--v / T)V^ --v-trH- 
T-bf-^r-b h^- h , K-fbiH ( 1, 2(1) , ?J<8Ht 

ffl. km. ffltH. Miffi. ^tffl. sfkffl. a-fkr 

y^e-^A^, JMtlB. ^ftiH. mn. #BMi. «SS 

50 7*(t-*7\ -iSft-^-T'. EiSfb-^ 
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7". ZMit-X7\ -^7'Xh^K, - 

b\ -Tj-yfS'Jf-^A, M0O3. M0O2. L i M 02 

o 4 . ESit^ 'J 7'f ^yyr'viSTy^-^A, 
it^vrfyr-ti-ii'T-thi'-h. wo 3 , ^y^x 

[0016] #«I-Cffl^il&#M?£ U^jlff ifeg 
■fL-^-iJi: LT(±. Tio 2 . iSIgf-^U^A. vo<i 10 

(d=2 — 2. 5) . VOiCOU^Mt^. 
i-i/>Wr>*z=.^&. Mn0 2 . Mn 2 Os. 

ytfy. msrryijy^ mr?ytfy. W&nyfiyT 
y^^A. w&?yfiy. ~mc?yn'y. ^xyi? 

Rftft ( 2. 3(1) . HHlMkft, *lfrffc«fe 
(2. 3«) . ftg& (2. 3fl) , <z.AMk (2. 
3«) . <*XBfc7y*-'*A (2. 3(1) . fl§£& 
(2. 3«) . Biaftr^-^A (2. 3(1) . Co 
2O3. CosOt, LiCoOi, MlS^Vkk 

rtfr h , mmo/iju b . iMt- 7 ^vk *»ft- 'x 20 

;k jKK--y*/k 8S»--y^k W»->y^k BPS 
-•y^k ftftffl ( k 211) . *BMb«. iHSffik tt 

1$?. <^ki@. M0O3. M0O2, LiMo 2 04, 

•ft'jf-^A, uaauf-^Atvod (d = 2~2. 
5) , vOdO'jf-^fc^ft. ^^At^yiiryt 

^>7A, MnOi, MruOs. yfcgHLvytfy. ^W? 

y$y. wm^yily. Wk$k ( 2 , 3ii) , ozisft 

»L *IMt*c ( 2 . 311) Piggtc ( 2 . 3(i) . < LA. 30 
©«<c(2. 3fif) . <L/JS&Ty*:-VJ* (2. 3' 

(i) , (2, 3d) . ag^ry*-^ (2. 

3fffi) . C02O3. C03O4. LiCoOz, 0ci£:?A 
;kk gffipA/kK ffiffi3A;kh, i&ft- -y^/k * 

BMfc:->y*;k Sl-7^k Bfflt^-y^/k 
^k B»-«y^;k RffcJH (1. 2B) . MoOs, 
M0O2. LiMo204 . W03* { S>ff%*lS. 
[0017] *»Bfl-effl^4>fLS«tft{lffiSli4'*& v^i 
^vStttfx TAsdyiJX) +T*t,-C&6. 

fm&mi. %tyx-m^h.iik-£mtfttM. mm-ti 40 

?S®T'£>iH£ «k < . #IRfi'2 5 0-2 0 0 0'Cffllt L 
< . mz. 3 5 0-150 OVtfff-t Uv, *%0fj<7)* 

ixm®&&7yx~? a cp) mtftawm. mm 
mttx. mmmfM<^m&m^o».iiiUc. *^ 
mx-m^ixmrnitm^nx'^mx^^^K 
&MK{k&imi5mt u\ zzx'^oft&iit 
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[0018] *»MtfiW:-CfflV^i tJ^S 6*ffi« 
sftrttt LTii. Uf-^A^JS. U^A^ (A k A 
1 -M n (TflBRffF^ 4, 820, 5 9 9). A 1 - 
Mg (W57-98977) . A 1 -Sn (ftgRIg 
63-6. 742) . Al-In. Al-Cd (^IPF 
1-144, 57 3) fct'-^'J^A^f jfyifcJi'Jf- 

{f . 58-209, 864.(5161-214, 4 

1 7,(5162-88. 269. H62-2 1 6, 17 
0.15)63-1 3, 282.15)63-24, 555. |B] 
63-121, 247.(5)63-121, 257.|6]6 
3-1 55, 568. 13)63-276, 873.(5)63 
-314, 821. If K¥ 1-204, 361. |B] 1 - 
221, 859.|l]l-274, 360^i;") *>"ife(f ^ 

[0019] Hff^ffltJi. jS«»WS3WJ J ?»7 < 5- 

wffirTt«tv\ as. ^Kniffi »Mt«n 

-trf-uyy^ x^. "r-y^a.yy'y v^ , S&mim&& 
m (ffl, -7^;k r^5--7A. |g (4$MflS6 3- 1 
4 8, 5 5 4 ) &£") «]\ ^Ji»l*l»V^--K l J 7x^ 
l^yMWft («pHJBa5 9-2 0, 97 1 ) $r£tf«Wtt 

*\ 1-50 L < . 2 - 3 0 Sfi%^' 

#*LV\ tS«Wt«. ®f. T'^A. ^'Jh'^/kT 
;Ur?— ;k ^^kt'^f i^^kte/l<-n— X. t HnJf >-7° 

-x, CTh-;^D'JK. ^'Jfc-^tn'JHk f 
(■77MDifkv. -t-'J^ftf^'Jry, -t'Uxf- 
kv, Ttf'jrofVy. lfl/y-7ofkv-yiy 
(EPDM) . yUkfcXLEPDM. x^-b-y 

f-^y^Jf^h'^t'CO^ffi». finr^ttM. 3'A®tt 

^-bmcoxowtismffitiuixzcommz&m 

$ixtv^. l~5 0M%jMf*L<, »t2~3 0 

X . ^Wk«ri8; $ 'Sr^Wttt*mT'*fLtf Mftffl 
v^ii:*«f#S. ^'J7-DhVy. #yxf-u 
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[0020] m»nt L-m, tmrnrnt lt , rot: 

-#*-F. yV^-/L-#-;K*-F, v-'xf-/^-^ 
-F, r-/fn7^t-V. 1, 2-i''* F^x? 

y, v-X^/kX/L-?*^:/ F. 1, 3-y^ , /7/'. 
*/k£,7$F\ ^t^vL-ATS F, y^'/7V, 

;k 'Jy&hOX.AT-ll' mWm6 0-23, 9 7 

3) , h'J> F^-X^y (¥3fi!Bg6 1 -4, 17 

o ) . s***y 5vBBWfc (wara6 2-15, 77 

1, 1516 2-2 2, 372, R6 2-1 0 8. 47 

4) , X/U*?y (WBW6 2-3 1. 9 59), 3- 
X+lV-2-**W i ) i JS> (#P*TO62-44, 9 

6 1), rntl/^-^-htti* (#011186 2- 
290, 069,|S]62-290, 07 1 ) , rl-7t 
Ko7 5 y»*tt («rBBB86 3-63, 8 7 2). xf- 
ypx— f/KWR)HB6 3-6 2. 1 66). 1, 3-7* 
D^yx/^y (^ag6 3- 1 0 2, i73)TtV) 
#ro f y&timmtw)?* < 1 1, l ffiiiLL£?F c -& Lfc 
^fc^^jKfcigttS'jf-^Aig. f^Uff, c l 04 

- . BFs - , PFe " . CF 3 S0 3 " . C F 3 CO 
2 " . AsFe - . SbFe " . B10C 1 10 (#HB3 
57-74, 974). (1, 2-^hJfyI?V) 

2 C 1 04 " mm®5 7 -74, 977), «B 
^;1/^>KJM (#11186 0-41, 7 7 3). A 1 C 

14 " . C I" . Br". I" (#HBg6 0-24 7, 
265) . ?nn#5yfc&fo ( fHHBS 6 1 — 16 5. 
9 57) . 07 x (^BflBS6 1-2 14, 3 

7 6) ££<3-«fcU:a>fc»j£3;fVO>4. 
rot'i/y^-^-hii, 2-v.x F^x^yfc 

S V y'lf;W - F L i C F 3 SO 

3 , L i C 1 O4 , L i B F4 £>|>UiLiPF$ &•£ 

tRSSfiSr^a*. mmn 1 y -y f/us*: o o . 2-3 

(2. Li^Itt. ^ayyitm. VmWSfct'tfXK 
ft&flT^S. Lis N. L i I . Lis N 

I2 . Lis N — Li I— LiOH. L i S i O t . L 
iSiO» -Li I -Li OH («r§W84 9-8 1 , 8 
99). x L i 3 POi - ( 1 - x ) L i 4 SiO 

4 (19BfflB5 8-6 0, 86 6) . Li 2 Si S3 («p 

WBS6 0-501, 731) . mt'j yit-sm umm 

62-82, 665) %£mm*hl . *INSf*ttff 
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1 0 

tfrtf'J V- (4«BHBB6 3- 1 3 5, 4 4 7 ) . --tfiJTn 

t- v y *m f mmmmmm&tsx y . -r 

tfyHK*£*tfiK'J-?- (W362-254, 30 
2. [§]62-254. 303. 1^6 3—1 93, 95 

4) . ^yMi$»£#tf^y^-t±fe#roFytt 

( xm*mm4 , 792, 5 0 4 . r 

4, 83 0, 9 3 9. fflSB36 2-22, 3 7 5. |b]6 
2-22, 376. ISJ63-22, 375.|5]63-2 
10 2,776. #IW 1-95, 117). l> ylgx*f 
/^-KU V- (#§{§Bg6 1-256, 573) *ftfiS»Tft 
l>. $£>(c. tK'JT? 'J F 'J ;l/Sr*irafc8Hlirf 4 
Hmhht {WSSSB6 2-2 78, 7 74 ) . ifc. & 
«8t*«Hf«JW»*flfffl-r4*i£ (tt0flRB6 0 - 1 , 
768) itt6fVC^4. 

[0022 ] -tAV-^-ti. ^>3i3iSS^& < . 

a0PJtttitt*tt*><:># , jrotuy*if<io*U7 4 yj& 
*° U I. v ^fi#7 xi»f.f£& S v U xf-u y % a 

U£>*lS. mt\Z. 0. 0 1~1 0^m tm^tlh. 

[0023 ]*/;, RB^WakS^ttSriS^-r* @w 

X^h.mUf. f'J^'y (#fflBS4 9-l 0 8, 52 

5) . FUxf-;U7^X7r-^ F 7-4, 3 
30 76) . F'Jx^y-;UT5y (t^MBS5 2-7 2, 4 

2 5), SttX-f^ (iffPj|BS5 7-1 52, 68 
4) , Ifl/yx'7;y (#lHg58-87, 77 
7) , n-Z^A (f#llB35 8-8 7, 778) . ^ 
*V>) yfgF VT5 F (1«R)B5 8-8 7, 779), 
^FD<y^yf^«s («rWtB5 8-2 14. 2 8 
1 ) - *M (WBBBB5 9-8, 280),3-/y-f$y 
mm (WBIB5 9-6 8. 184), N-aaw*Mry 
'Jy/yt N, N ' - Sft>f 5 ^ / U y ( =t#F?3K 5 
9-1 54, 7 78) . X^Uy^'Jn-^v'T/Mf/U 
40 X— r>M#ISBS5 9-2 0 5, 1 67) . Hgry* 
-^Ata (*S§BB§6 0-3 0, 0 6 5) . ^'JxfUy 
^•y (^13166 0-4 1. 773). fo-;U 

(^^6 0-7 9. 677). 2-^F^rv-x^y- 
;K#HK6 0-8 9, 07 5) . A1C1 3 (<&6ffl 
6 1-88, 466). mti&# 'J -z-MMffimco^ 

yv- mrm6 1-161, 673), f yxti/y 

-myrSK («r§BBa6 1-2 0 8. 7 5 8) . F'J 
WMX7^y (1WITO6 2-80. 9 76). * 
JV7 t'jy (t#WB§6 2-80. 977) . 
50 mm-07 <) -Mt£ty ( 4«RHBB 6 2-86, 67 
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1 1 

3 ) . V v 7 t- 'J 7 S H b 4 -T)V 

*)V*tV~J t'Jy (ffPfflHS6 2-217, 575). Z 
StttfOZ^TS y (^BS6 2-217, 5 7 8).* 
4/M»BBBS6 2-28 7. 5 80) . E»X*--7 
A« (»S6 3-1 2 1, 268). EfKX/l^x>7 
i»« ( «36 3-1 2 1, 269) Zt'tfmfMx 
&. 

[ 0 0 24 ] ifc, mjjf$£^MfeC-f &£#>££^o 

WJfiKfc**** («pBHIB48-3 6, 10 

632) . i8fffl«fft:att*tfc-li:4Jtft{cTO 

aitKis^^i-friifc*^**. mm®5 9- 

13 4, 5 6 7 ) 4 JEftSHMf^ftaBiSttKtTO 

rnhh^mmm^^hztii^h. mm. m 
K-f * ymmm° u h 0^ * y ( #hbs4 8 - 

3 6, 633). Wim.mM («35 7-1 24, 

87 0) jwn&fi-o^s. jEffi«§«rttw*ffi*a 
9thz.bifx:%h. mm, i&mmimcDmmz^ 
Tiumizx oms mmm 5 5 - 1 6 3 , 779) l 

0 . MfcSlTJPI (#ISHg5 5- 1 63, 78 20 

0 ) . (#B»B5 8- 1 6 3. 1 88 . m 

59-14, 274) . Ttf'Jx^yjtJMM K&i:" 
(^^6 0-9 7. 56 1 ) tiOffla-tSii:^ 

s s . mm. a * ymn&x v v—^-k v r-tf - u >- 

JB£SM*S (^MBS58-l 11, 276). LiCl 
(^HH35 8-14 2, 77 1 ).xfl/V*-,«- 
M#IHH359-3 1, 57 3) t J: Wl-fS .1 

C0025] 30 

[£ttfl] arizmmmzmfx . ^ssttsL 

[0026] Hffiffl 1 

nmmW a . b «t tf c £ WTcD* a-Tl^lS; Uc . 

a. Li2 CO3 . CoO. tikl/Vz Os &iI£U 
Srv4"7 5 0°CT'M)SL^„ 

b. LiOH-Hi O, CoO&ZWi Os 
U £^4>6 5 0^-C«MUc. 

c. ftHJtCoOfcVz Os S^+SOO'CT" 40 
Mg£L. KlZZcomtffolZL i 2 CO3 tiZt/Vz O5 

UTSs*** 6 5 O'CtMSLfc . 

iCoVOt X'h*>tz. 

d. Liz CO3 . NH4 CO3 *3j:t>'NiC03 ■ 2 
Ni (OH) 2 £?f^L, S^+8 0 0'C-CmtTL 
io.vsVN i 04 
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1 2 

e. LiOH. NH4 VO3 i3j:tMNH4)2 TiO 
(Ct H 4 )2 -2H2 OSr«:fl£U 25*1+8 0 on? 
MffcLTL i VTiCh Srftfc. 

[0027] w±c?)#t^?g^Ki; . mmmt 1X7* 

{muz, flffiv- bcDEmmmm s« 150^1 
iasEtj: 0 2^BHMaaL>t. *»0jovStt«. mm 

[0028] TJEffi^Wfc LTL i C0O2 2: 8 7fiJ; 

tttt4 a»asfc i I/' 6 fiM5cr>SiJ£?1&£ L . § t> 
izffltmt tX X U ftfcb'n yf>3 fig^P 2: N - * f- 
yWh-n D K ymMcDBXWia LX iuM LtzX yV-iW 

2 5 0//» «0jES^-K2) jEffi^-hW 

jasti;- FS^x-Ky hjsfttfcft. KjS-4 ora 
T^sea^st+f 250 •ct 2 B#tafi^a l ^ . 

[0029] ±f£flS(l) . 8Mtt*^Dtl/ytt 
■kssu-f (3). ±IBIEffi(2) feilZ-fey^U-^O) O 

rnxmrnt. ztizmmzmzmmitz. zcommm 
n.w&F&ffii& . - -/ y-wh-i % in Ltzmm<F>^& 
nmmmmmw izwrnttz. stt. «ft?KtLxi 

mol y h;U - Li BF 4 

1 1 , 2 - ^ h ^ v'x^ v^sEfis^a ) 

h(6) ^^L-C^La6TR«Wl!!${«L^. ^rfelE 
ffiffi-?(5) (iJ£ffiv-h(2) fc. l?fife(4) (iftli^- 
Ml) tWJ-F^tct^^L^. HltRIHffi 

[0030] Ja±«*ffif=J: 0f^«Lfc1KlfiO^tt«» 
ttSrHMiLfc. *SJt:2 2'CtCfc^T 2 0 0raAT"?t«^ 
ih'«E4. 1 V . JWCftih«E 1 • 8VdOfi|-C5£*8S£ 
«tm^^ 0 JI L/o . »««Sft tcM L 6 0 

[003 1] 
[*1] 
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